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(54) Material handling vehicle 

ShT5!K ehiCle ^ aS 8 Ch ? S f! S com P risin 9 a riS«"d longitudinal frame 1 whose width is less than 25% of the overall 

2 " e K mach, " e ' ««««*no the wheels 13,14. A boom 21 is pivotally mounted on a rear portion of the 
chassis, the boom 21 and the longitudinal frame 1 having respective centre-lines lying substantia lly i Ya common 
vertical p ane The boom 21 is pivotable between a lower position, in which the extremity S^mltlSh^Si 
m front of the front axle, and an upper position, in which the extremity of the retracted ?om is b!^t^^ 
Digging aqmpmem 29 is mounted at the rear of the chassis. A drive arrangement 7 compSes al SSfSSE?^' 
dnyen transmission (37,39,41) kinematically connected to an engine 34. Shafts 43.44 WnS^ a 
power output 42 mid-way along the drive arrangement 7 to final drive units 18,19 on the from ?nti Trea? axS s The 
dnve arrangement 7 and engine 34 are mounted at one side of the longitudinal frame \. bS^Sw^J^ 
an operator's cab 8 is mounted at the other side. The cab 8 is movable between a forwaV^ 
pos,tion (F.g. 2 not shown.) Each pair of wheels (front 14 and back 13) is steerable IndSdS^S 1) 
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Material Handling Machine 
This invention relates to machines for handling materials, 
in particular machines which can be used for loading or digging. 

Material handling machines for use on construction sites 
usually have crawler tracks or large-diameter wheels and are 
usually designed to carry out a given task such as digging, 
loading, or pallet-lifting. If a machine is designed to carry 
out two tasks, one of these will be the primary task, and the 
secondary task will be carried out less efficiently, because of 
physical design constraints. 

One such machine which is in use has a rear-mounted backhoe , 
a front-mounted engine , and a front-mounted linkage carrying a 
loader bucket. This has the disadvantages of poor loader 
visibility (the operator's line of sight is obstructed by the 
bonnet of the engine) and poor manoeuvrability (the linkage 
obstructs the turning of the front wheels). A similar known 
machine improves manoeuvrability by using smaller front wheels, 
but this compromises 1 stability and load capacity. 

Another known machine has a rear-mounted engine and a 
front-mounted linkage carrying a loader bucker, pallet forks, or 
a telescopic arm. Forward visibility is good, but a backhoe has 
to be omitted because of the rear-mounted engine. 

Another known machine also has a rear-mounted engine. A 
telescopic boom extends forwards from a rear pivotal mounting, 
along the centre-line of the machine, the operator's cab being 
mounted at one side. The extremity of the boom carries a loader 
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bucket or pallet forks. Again, forward visibility is good but a 
backhoe cannot be fitted at the rear. 

It would therefore be desirable to be able to provide a 
material handline machine which could carry out lifting, loading, 
and digging operation. The main problem to be overcome is to 
locate the essential components (engine, transmission, cab, and 
loader linkage or boom) in the optimum position, from the 
mechanical and functional point of view, whilst maintaining good 
visibility for all functions, stability, manoeuvrability, 
structural integrity, and ease of servicing. 

The present invention provides a material handling machine 
with a boom (optionally telescopic) extending forwards from a 
rear pivotal mounting, an engine mounted at one side, a cab 
mounted at the other side, and means for mounting a backhoe or 
other digging equipment at the rear. 

In a first aspect the invention provides a material handling 
machine having a chassis comprises a rigid longitudinal frame, a 
front axle and a rear axle mounted on the chassis, wheels mounted 
on the axles, a boom pivotaily mounted on a rear portion of the 
chassis , the boom and the longitudinal frame having respective 
centre-lines lying substantially in a common vertical plane, the 
boom being pivotable between a lower position, in which the 
extremity of the retracted boom is in front of the front axle , 
and an upper position, in which the extremity of the retracted 
boom is between the front and rear axles, means for mounting 
digging equipment at the rear of the chassis, a drive arrangement 



comprising an engine and a mechanically driven transmission 
kinematically connected to the engine, shafts kinematically 
connecting a power output of the drive arrangement to final drive 
units on the respective front and rear axles, for driving the 
wheels, the drive arrangement being mounted at one side of the 
longitudinal frame, between the front and rear axles, and an 
operator's cab mounted at the other side of the longitudinal 
frame * 

It is possible to provide good forward and rearward 
visibility from the cab. The side-mounted engine and 
transmission can be made readily accessible for servicing. The 
drive arrangement, and the cab can each be mounted on a transverse 
chassis frame mounted on the longitudinal frame without 
compromising the structural integrity of the longitudinal frame. 
It is possible to provide good manoeuvrability of the wheels 
unrestricted by the drive arrangement and the boom. The front 
and rear wheels can be of substantially equal size,_giving good 
stability and load capacity. Stability is also enhanced by a 
long wheel-base. Adequate height and reach for a wide range of 
lifting and loading operations can be provided by the boom, which 
may have one, two, three, or more sections. 

In a second aspect the invention provides a material 
handling machine having a chassis for mounting means for carrying 
out operations in front of and to the rear of the machine, and an 
operator's cab mounted on the chassis, the cab being mounted for 
movement between a first position in which the region in* front of 
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the machine is more easily visible to the operator and a second 
position in which the region to the rear of the machine is more 
easily visible. 

Preferably the first and second positions are forward and 
rearward positions. One of the positions is preferably higher 
than the other. One of the positions may conveniently be 
substantially mid-way along the chassis. 

Whilst it may be possible to arrange for the cab to pivot 
about a vertical axis during movement between the first and 
second positions, this may require extra width-wise space and it 
is preferable for the movement to be one of translation only. 
Preferably the cab contains first controls for operations in 
front of the machine and second controls for operations to the 
rear of the machine, the first and second controls being 
respectively at the front and rear of the cab in both of its said 
positions. Preferably the cab contains an operator's seat which 
is rotatable through at least 180° about a vertical axis. 

In a third aspect the invention provides a material handling 
machine having a chassis comprising a rigid longitudinal frame, a 
front axle and a rear axle mounted on the chassis, wheels mounted 
on the axles, a drive arrangement comprising an engine and a 
mechanically driven transmission kinematically connected to the 
engine, the drive arrangement having a power output, final drive 
units on the respective front and rear axles, for driving the 
wheels, and shafts kinematically connecting the power output to 
the final drive units, the drive arrangement being mounted at one 



side of the longitudinal frame, between the front and rear axles, 
the power output being substantially mid-way along the drive 
arrangement and being offset from the longitudinal centre-line of 
the drive . arrangement towards the longitudinal centre-line of the 
machine. 

The power output can be arranged to be directly below the 
longitudinal frame and substantially mid-way between the front 
and rear axles. Both of these features optimise the arrangement 
of the shafts connecting the power output to the final drive 
units. 

In a fourth aspect the invention provides a material handlin 
gmachine having a chassis comprising a rigid longitudinal frame , 
a front axle and a rear axle mounted on the chassis, wheels 
mounted on the axles, an engine mounted at one side of the frame 
between the front and rear axles, and an operator's cab mounted 
at the other side of the longitudinal frame, the longitudinal 
frame having a width which is less than 25% (pref erably_at most 
22.5%, possibly as little as 20% or less) of the overall width of 
the machine excluding the wheels. 

The narrow longitudinal frame maximises the lateral space 
available for the cab and for the engine. It also minimises the 
distance between the centre of gravity of the engine and the 
centre-line of the machine. 

In a fifth aspect the invention provides a material handling 
machine having a chassis comprising a rigid longitudinal frame, a 
front axle and a rear axle mounted on the chassis, wheels mounted 



on the axles, an engine mounted at one side of the frame between 
the front and rear axles, and an operator's cab mounted at the 
other side of the longitudinal frame, the longitudinal frame 
having a height which increases progressively from a front 
portion to a rear portion of the frame. 

This enhances forward visibility and provides enhanced 
strength at the rear, for supporting a pivotal mounting for a 
boom and means for mounting digging equipment such as a backhoe. 

Preferably the height increases at a substantially constant rate 
from the front to an intermediate portion and at a higher rate 
from the intermediate portion to the rear of the frame. 

In a sixth aspect the invention provides a material handling 
machine having a chassis, a front axle. and a rear axle each 
mounted on the chassis for oscillating motion about an axis 
parallel to the longitudinal centre-line of the machine, a boom 
pivotally mounted on a rear portion of the chassis and pivotable 
between a lower position, in which the extremity of the retracted 
boom is in front of the front axle, and an upper position, in 
which the extremity of the retracted boom is between the front 
and rear axles, means for mounting digging equipment at the rear 
of the chassis, first means for controlling the oscillating 
motion of the front axle, second means for controlling the 
oscillating motion of the rear axle, and actuating means for 
selectively operating the said first and second means 
independently of each other. 



Preferably, the actuating means has. a first mode of 
operation in which the front axle is free to oscillate through a 
limited range and the rear axle is. prevented from oscillating, 
for the purpose of working with the digging equipment, and a 
second mode of operation in which the oscillating motion of the 
front axle is continuously controlled to level the chassis and 
the rear axle is free to oscillate through a limited range, for 
the purpose of working with the boom- In the second mode, it is 
preferable for the actuating means to prevent the rear axle from 
oscillating when the boom reaches a given elevation. 

The invention will be described further, by way of example 
only, with reference to the accompanying drawings, which are 
diagrammatic and in which: 

Figure 1 is an elevation of a material handling machine, 
seen from the right-hand side, showing a cab in a first position; 

Figure 2 is an elevation of the machine, seen from the 
left-hand side, showing the cab in a second position (full line) 
as well as the first position (in phantom); 

Figure 3 is a schematic plan view showing the layout of the 
engine /transmission arrangement in relation to the chassis and 
front and rear axles of the machine; 

Figure 4 is a schematic plan view showing the mounting of 
the cab in relation to the chassis; 

Figure, 5 is a schematic front view, with the cab in the 
first position; 

Figure 6 is a schematic rear view, with the cab in the 
second position; 



- 8 - 

Figure 7 is a graph showing the reach and height, both in 
metres, of the operating range of pallet lifting forks on a 
telescopic boom on the machine; and 

Figure 8 is a graph showing the reach, height, and depth, 
all in metres, of the operating range of the shovel of a backhoe 
on the machine. 

The machine illustrated can be used as a telescopic material 
handler (for pallet lifting), a loader (for loading), and a 
backhoe (for digging). It has a chassis comprising a rigid 
longitudinal frame 1 extending along the whole of the length of 
the body of the machine. The frame 1 is of substantially 
constant width and its centre-line is in the same vertical plane 
2 as the centre-line of the machine. When viewed from the side, 
the frame 1 is wedge-shaped : its height increases, at a constant 
gradient, from the front to an intermediate point 3, from where 
the rear portion 4 of the frame rises more steeply. A rigid 
transverse frame 6, extending across the whole width of the 

machine body, is mounted underneath the longitudinal frame 1 and 

t 

supports a drive (engine/transmission) arrangement 7 on one side 
and an operator's cab 8 on the other side. The width of the 
longitudinal frame 1 is 22.5% of the overall transverse width of 
the transverse frame 6. 

Front and rear axles 11,12 are mounted on the frame 1 for 
oscillating motion through a range limited to + 10° about an axis 
parallel to the centre-line of the frame 1 and lying in the 
vertical plane 2. The axles 11,12 carry front and rear wheels 



13, 1 2 * of equal size, steered by means of. hydraulic 
piston-and-cylinder devices 16,17. The extreme positions of the 
wheels 13,1*4 are indicated in chain-dotted line in Figures 1 to 
6. The front and rear wheels .13,1^ are drivable via final drive 
units 18,19. 

A telescopic boom 21, having three sections, is pivotally 
mounted on brackets 22 fixed to the rear portion M of the chassis 
frame 1. The extremity 23 of the boom 21 is fitted with pallet j 
lifting forks 2k (Figure 7) or a loader bucket 26 (Figure 8) or 
some other handling device. Figure 7 shows the operating range 
of the boom 21. It is to be noted that the telescopic boom 21 
will normally be retracted before it is moved from a low 
elevation to a high elevation. The centre-line of the boom 21 
lies in the vertical plane 2 and it is pivotable by means of a 
hydraulic piston-and-cylinder device (not shown), connected 
between the chassis frame 1 and the first section of the boom. 
At its iiighest elevation the extremity 23 of the retracted boom 
is between the front and rear axles 11,12. 

The rear of the chassis frame 1 carries a pair of telescopic 
stabilisers 27 and a frame 28 for mounting a conventional backhoe 
29 which is pivotable about a vertical axis 31 between a working 
position (Figures 1, 2> and 8) and a stowed position (Figure 8). 
The axis 31 is offset from the plane 2 in the opposite direction 
to the cab 8, to allow space for stowage of the backhoe 29 and to 
enhance visibility from the cab 8 when working with the backhoe 
29. However, the backhoe could, if required, be mounted at 
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another position across the frame 28. Figure 8 shows the 
operating range of the shovel 32 of the backhoe 29, the 
stabilisers 27 being in engagement with the ground. 

- Selectable control of the oscillating motion of each of the 
front and rear axles 11,12 is provided, in order to take account 
of the different requirements during operation with the boom 21 
and operation with the backhoe 29- The axles are linked to the 
chassis frame 1 by hydraulic piston-and-cylinder devices (not 
shown) serving as means for controlling the oscillating motion of 
the respective axles. Automatic actuating means (not shown), 
comprising detectors and valves, are provided to operate the 
piston-and-cylinder devices selectively, depending on whether the 
boom or the backhoe is being used. 

If the operator is working with the backhoe 29, this is 
detected by the actuating means, which automatically operate the 
piston-and-cylinder devices so that, on the one hand, the front 
axle 11 is free to oscillate throughout its range of + 10° and, 
on the other hand, the rear axle 12 is locked in a position in 
which the chassis is transversely level (the stabilisers 27 
engaging the ground to assist in keeping the chassis level). 

If the operator is working with the boom 21, this is 
detected by the actuating means, which automatically operates the 
piston-and-cylinder devices so that, on the one hand, the 
oscillating motion of the front axle 1 1 relative to the chassis 
is continuously controlled (in response to the output of a 
transverse inclinometer on the chassis) to level the chassis 



transversely and, on the other hand, the rear axle 12 is free to 
oscillate throughout its range of + 10°. However, when the boom 
21 reaches a given elevation (as detected by an inclinometer 
mounted on the boom) at which a significant proportion of the 
load is applied to the rear axle 12, then the actuating means 
automatically locks the rear axle or controls its oscillation so 
as to tend to keep the chassis transversely horizontal. 

The side-mounted drive arrangement 7, which is covered by a 
bonnet 33 that does not obstruct the operator's view to the front 
arid rear, comprises a diesel engine 34 connected by means of a 
torque converter 36 to a gearbox 37. The median plane 38 of the 
engine and gearbox is tilted (as shown in Figures 5 and 6) at an 
angle of 10° to the vertical, so as to bring the gearbox output 
closer to the central plane 2. The gearbox output is connected by 
means of a Cardan shaft (axis 39) to a transfer box 41 mid-way 
along the engine /transmission arrangement 7 and mid-way between 
the axles 1T712. The power take-off or output (axis 42) of the 
transfer box 41 lies* beneath the longitudinal frame 1 and close 
to the central plane 2. The power take-off is connected by means 
of respective Cardan shafts (axes 43,44) to the final drive units 
18,19. 

The cab 8 is mounted on the chassis by means of a 
parallelogram mechanism, comprising two pairs of front arms 46 
and a pair of rear arms 47, allowing the cab 8 to be moved 
(without rotation) from a first (lower, forward) position between 
the front and rear axles 11,12 (see Figures 1, 4 /and 5, 



full line, and Figure 2, broken line) to a second (upper, 
rearward) position above the rear axle 12 (see Figures 2 and 6, 
full line). The cab 8 contains controls (including a steering 
wheel 48) at the front for operating with the boom 21 and 
controls (not shown) at the rear for operating with the backhoe 
29- An operator's seat 49 is rotatable (turning circle 51 
indicated in Figure 4) to. allow the operator to face forwards or 
backwards. The position of an operator's eye is indicated at 52 
in each of Figures 2, 5, and 6, showing that the machine provides 
good visibility for all the operations it is designed to eary 
out. 

Various modifications may be made within the scope of the 
invention. For example, when using a loader bucket (rather than 
pallet forks) a one or two-section boom will normally be 
sufficient. Digging equipment other than a backhoe may be mounted 

on the rear of the machine. Three-mode selectable steering 
(four wheel, crab, or front wheel) may be provided. 
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Claims 

1. A material handling machine with a boom (optionally 
telescopic) extending forwards from a rear pivotal mounting, a 
drive arrangement including an _ engine mounted at one side, a cab 
mounted at the other side, and means for mounting a backhoe or 
other digging equipment at the rear. 

2. A material handling machine having a chassis comprising 
a rigid longitudinal frame, a front axle and a rear axle mounted 
on the chassis, wheels, mounted on the axles, a boom pivotally 
mounted on a rear portion of the chassis, the boom and the 
longitudinal frame having respective centre-lines lying 
substantially in a common vertical plane, the boom being 
pivotable between a lower position, in which the extremity of the 
(retracted) boom is in front of the front axle, and an upper 
position, in which the extremity of the retracted boom is between 
the front and rear axles, means for mounting digging equipment at 
the rear of the chassis, a drive arrangement comprising an engine 
and a mechanically driven transmission kinematically connected to 
the engine, shafts kinematically connecting a power output of the 
drive arrangement to final drive units on the respective front 
and rear axles, for driving the wheels, the drive arrangement 
being mounted at one side of the longitudinal frame, between the 
front and rear axles, and an operator's cab mounted at the other 
side of the longitudinal frame. 

3. A machine as claimed in claim 1 or 2, in which the cab 
is mounted for movement between a first position in which the 



region in front of the machine is more easily visible to the 
operator and a second position in which the region to the rear of 
the machine is more easily visible. 

1| . A machine as claimed in claim 3 , in which the first and 
second positions are forward and rearward positions. 

5. A machine as claimed in claim 3 or 4, in which one of 
the positions is higher than the other. 

6. A machine as claimed in any of claims 3 to 5, in which 
one of the positions is mid-way along the machine. 

7. A machine as claimed in any of claims 3 to 6, in which 
the cab contains first controls for operations in front of the 
machine and second controls for operations to the rear of the 
machine, the first and second controls being respectively at the 
front and rear of the cab in both of its said positions. 

8. A machine as claimed in any of claims 3 to 7, in which 
the cab contains an operator's seat which is rotatable through at 
least 180° about a vertical axis. 

9. A machine as claimed in any preceding claim, in which 
the power output of the drive arrangement is substantially 
mid-way along the drive arrangement and is offset from the 
longitudinal centre-line of the drive arrangement towards the 
longitudinal centre-line of the machine. 

10. A machine as claimed in claim 9,. in which the power 
output is directly below the longitudinal chassis frame. 

11. A machine as claimed in claim 9 or 10, in which the 
power output is substantially mid-way between front and rear 
axles of the machine. 



12. A machine as claimed in any preceding claim, having a 
longitudinal chassis frame whose width is less than 25% of the 
overall width of the machine, excluding wheels. 

13. A machine as claimed in any preceding claim, having a 
longitudinal chassis frame whose height increases progressively 
from a front portion to a rear portion of the frame. 

14. A machine as claimed in claim 13, in which the height 
increases at a substantially constant rate from the front to an 
intermediate portion and at a higher rate from the intermediate 
portion to the rear of the frame. 

15. A machine as claimed in any preceding claim, having a 
front axle and a rear axle each mounted on the chassis for 
oscillating motion about an axis parallel to the longitudinal 
centre-line of the machine, first means for controlling the 
oscillating motion of the front axle, second means for 
controlling the oscillating motion of the rear axle, and 
actuating means for selectively operating the said first and 
second means independently of each other. 

16. A machine as claimed in claim 15, in which the 
actuating means has a first mode of operation in which the front 
axle is free to oscillate through a limited range and the rear 
axle is prevented from oscillating, for the purpose of working 
with the digging equipment, and a second mode of operation in 
which the oscillating motion of the front axle is continuously 
controlled to level the chassis and the rear axle is free to 
oscillate through a limited range, for the purpose of working 
with the boom. 



.16. 

17- . A machine as claimed in claim 16, in which the 
actuating means prevent the rear axle from oscillating when the 
boom reaches a given elevation. 

18. A material handling machine having a chassis for 
mounting means for carrying out operations in front of and to the 
rear of the machine, and an operator's cab mounted on the 
chassis, the cab being mounted for movement between a first 
position in which the region in front of the machine is more 
easily visible to the operator and a second position in which the 
region to the rear of the machine is more easily visible, 

19. A machine as claimed in claim 18, in which the first 
and second positions are forward and rearward positions. 

20. A machine as claimed in claim 18 or 19, in which one of 
the positions is higher than the other. 

21. A machine as claimed in any of claims 18 to 20, in 
which one of the positions is substantially mid-way along the 
chassis. 

22. A machine as claimed in any of claims 18 to 21, in 
which the cab contains first controls for operations in front of 
the machine and second controls for operations to the rear of the 
machine, the first and second controls being respectively at the 
front and rear of the cab in both of its said positions. 

23. A machine as claimed in any of claims 18 to 22, in 
which the cab contains an operator's seat which is rotatable 
through at least 180° about a vertical axis. 

24. A material handling machine having a chassis comprising 
a rigid longitudinal frame, a front axle and a rear axle mounted 



on the chassis, wheels mounted on the axles, a drive arrangement 
comprising an engine and a mechanically driven transmission 
kinematically connected to the engine, the drive arrangement 
having a power output, final drive units on the respective front 
and rear axles, for driving the wheels, and shafts kinematically 
connecting the power output to the final drive units, the drive 

arrangement being mounted at one side of the longitudinal frame, 

j 

between the front and rear axles, the power output being 
substantially mid-way along the drive arrangement and being 
offset from the longitudinal centre-line of the drive arrangement 
towards the longitudinal centre-line of the machine, 

25. A machine as claimed in claim 2M, in which the power 
output is directly below the longitudinal frame. 

26* A machine as claimed in claim 24 or 25, in which the 
power output is substantially mid-way between the front and rear 
axles. 

27. A material handling machine having a chassis comprising 
a rigid longitudinal frame , a front axle and a rear axle mounted 
on the chassis, wheels mounted on the axles, an engine mounted at 
one side of the frame between the front and rear axles, and an 
operator's cab mounted at the other side of the longitudinal 
frame, the longitudinal frame having a width which is less than 
25% (preferably at most 22.5%, possibly as little as 20% or less) 
of the overall width of the machine excluding the wheels. 

28. A machine as claimed in claim 27, in which the frame 
width is at most 22.5% of the overall width of the machine. 



29. A machine as claimed in claim 27 or 28, the 
longitudinal frame having a height which increases progressively 
from a front portion to a rear portion of the frame. 

30. A machine as claimed in claim 29, in which the height 
increases at a substantially constant rate from the front to an 
intermediate portion and at a higher rate from the intermediate 
portion to the rear of the frame. 

31. a material handling machine having a chassis, a front 
axle and a rear axle each mounted on the chassis for oscillating 
motion about an axis parallel to the longitudinal centre-line of 
the machine, a boom pivotally mounted on a rear portion of the 
chassis and pivotable between a lower position^ in which the 
extremity of the (retracted) boom is in front of the front axle, 
and an upper position, in which the extremity of the (retracted) 
boom is between the front and rear axles, means for mounting 
digging equipment at the rear of the chassis, first means for 
controlling the oscillating motion of the front axle, second 
means for controlling the oscillating motion of the rear axle, 
and actuating means for selectively operating the said first and 
second means independently of each other. 

32. A machine as claimed in claim 31, in which the 
actuating means has a first mode of operation in which the front 
axle is free to oscillate through a limited range and the rear 
axle is prevented from oscillating, for the purpose of working 
with the digging equipment, and a second mode of operation in 
which the oscillating motion of the front axle is continuously 
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controlled to level the chassis and the rear axle is free to 
oscillate through a limited range, for the purpose of working 
with the boom. 

33. A material handling machine substantially as described 
with reference to, and as shown in, the accompanying drawings. 
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